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(57) A disc apparatus (10) includes an optical lens 
(14). A laser beam is irradiated onto a recording surface 
of the magneto-optical disc (68) through the optical lens 
(14), and aTE signal or an RF signal is detected on the 
basis of the laser beam reflected by the recording sur- 
face. Herein, an MPU (50) replaces the optical lens (14) 
in an optical axis direction, and a TE signal detection 
circuit (42) or an RF signal detection circuit (60) detects 
the TE signal or the RF signal at each of lens positions. 
A laser power is adjusted by the MPU (50) such that 
amplitude of each of the TE signal or the RF signal de- 
tected is below a saturation value. When a parameter is 
adjusted, a position of the optical lens (14) is controlled 
such that the amplitude of the TE signal or the RF signal 
detected thereafter is maximized. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a disc appa- 
ratus. More specifically, the present invention relates to 
a disc apparatus which irradiates a laser beam onto a 
recording surface of a disc recording medium through a 
lens and detects a predetermined signal on the basis of 
the laser beam reflected by said recording surface. 

PRIOR ART 

[0002] In such kind of a disc apparatus, a laser beam 
emitted from a laser diode is irradiated onto a recording 
surface of a disc recording medium through an optical 
system, and the laser beam reflected by the recording 
surface is detected by a photodetector through the op- 
tical system. Then, a TE (Tracking Error) signal or an 
RF (Radio Frequency) signal is generated on the basis 
of an output of the photodetector. 
[0003] However, if there occurs displacement in the 
optical system, an optical path of the laser beam is de- 
viated from an original path, and it is impossible to ac- 
curately set a focus on the basis of an FE (Focus Error) 
signal. Thereupon, there is a fear that the TE signal or 
the RF signal cannot be adequately detected, and an 
operation becomes unstable. For example, the number 
of tracks stridden by the laser beam needs to be counted 
on the basis of the TE signal at a time of a seeking con- 
trol; however, if theTE signal is not adequately detected 
because of the focus not being accurately set, there is 
a fear that a target track is not accurately sought. In ad- 
dition, a reproduction signal needs to be generated by 
decoding the RF signal at a time of reproducing; how- 
ever, if the RFsignal is not adequately detected because 
of the focus not being accurately set, there is a fear that 
an error rate of the reproduction signal becomes high. 

SUMMARY OF THE INVENTION 

[0004] Therefore, it is a primary object of the present 
invention to provide a novel disc apparatus. 
[0005] Another object of the present invention is to 
provide a disc apparatus capable of adequately detect- 
ing a predetermined signal from a laser beam reflected 
by a recording surface. 

[0006] According to the present invention, a disc ap- 
paratus which irradiates a laser beam onto a recording 
surface of a disc recording medium through a lens and 
detects a predetermined signal on the basis of the laser 
beam reflected by the recording surface comprises: a 
displacing means for displacing the lens in an optical 
axis direction; a detecting means for detecting the pre- 
determined signal at each of lens positions displaced by 
the displacing means; an adjusting means for adjusting 
such that amplitude of each of the predetermined sig- 
nals detected by the detecting means is below a satu- 



ration value, a parameter relating to the amplitude,; and 
a controlling means for controlling the lens position such 
that the amplitude of the predetermined signal detected 
after an adjustment of the parameter by the adjusting 
5 means is made maximum. 

[0007] The laser beams is irradiated onto the record- 
ing surface of the disc recording medium through the 
lens, and the detected signal is detected on the basis of 
the laser beam reflected by the recording surface. At this 
10 time, the displacing means displaces the lens in the op- 
tical axis direction, and the detecting means detects the 
predetermined signal at each of the displaced lens po- 
sitions. The parameter relating to the amplitude of the 
predetermined signal is adjusted by the adjusting 
means such that the amplitude of each of the detected 
predetermined signals is below the saturation value. 
When the parameter is adjusted, the lens position is 
controlled by the controlling means such that the ampli- 
tude of the predetermined signal detected thereafter is 
maximized. Therefore, it is possible to adequately de- 
tect the predetermined signal. 

[0008] The adjusting means may adjust a power of a 
semiconductor laser which emits the laser beam. 
[0009] Furthermore, in a case of applying a gain to the 
detected predetermined signal by an applying means, 
the adjusting means may adjust the gain. 
[0010] The predetermined signal is preferably an RF 
signal. 

[0011] In a case embossment processing is per- 
formed on the recording surface, the predetermined sig- 
nal may be an embossment signal. 
[0012] In a case a track is formed on the recording 
surface by the embossment processing the emboss- 
ment signal is preferably a tracking error signal. 
[0013] The above described objects and other ob- 
jects, features, aspects and advantages of the present 
invention will become more apparent from the following 
detailed description of the present invention when taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Figure 1 is a block diagram showing a configuration 
of one embodiment of the present invention; 
Figure 2 is an illustrative view showing a part of a 
construction of an optical pickup; 
Figure 3 is an illustrative view showing a state that 
a main beam and sub-beams are irradiated onto a 
recording surface; 

Figure 4 is an illustrative view showing a configura- 
tion of a photodetector; 

Figure 5 is an illustrative view showing a shape of 
the recording surface of a magneto-optical disc; 
Figure 6 is a block diagram showing a configuration 
of a timing generator; 

Figure 7 is an illustrative view showing a data struc- 
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ture of an RF signal; 

Figure 8 is an illustrative view showing a structure 
of a data segment; 

Figure 9 is an illustrative view showing a structure 
of head data; 

Figure 10(A) is an illustrative view showing a data 
value written to a short mark field; 
Figure 10(B) is an illustrative view showing a data 
value written to a long mark field; 
Figure 11 is a flowchart showing a part of an oper- 
ation of an MPU when a focus offset value (defocus 
value) is detected; 

Figure 12 is a flowchart showing another part of the 
operation of the MPU when the focus offset value 
(defocus value) Is detected; 
Figure 13 Is a flowchart showing the other part of 
the operation of the MPU when the focus offset val- 
ue (defocus value) is detected; 
Figure 1 4 is a flowchart showing a further part of the 
operation of the MPU when the focus offset value 
(defocus value) is detected; 
Figure 1 5 is a flowchart showing another part of the 
operation of the MPU when the focus offset value 
(defocus value) is detected; 
Figure 16 is a flowchart showing the other part of 
the operation of the MPU when the focus offset val- 
ue (defocus value) is detected; 
Figure 1 7 is a flowchart showing a part of an oper- 
ation of the MPU when a reproducing process is 
performed; 

Figure 18 is a waveform chart showing a relation- 
ship between a defocus value and amplitude of a 
TE signal or a level of an RF signal; and 
Figure 19 is a flowchart showing a configuration of 
another embodiment of the present invention. 

BEST MODE FOR PRACTICING THE INVENTION 

[001 5] Referring to Figure 1 , an optical disc apparatus 
1 0 of this embodiment includes an optical pickup (optical 
system) 12 in which an optical lens 14 is provided. The 
optical lens 14 is supported by a tracking actuator 16 
and a focus actuator 1 8. A leaser beam emitted from a 
laser diode 20 is irradiated onto a recording surface of 
a magneto-optical disc 68 such as ASMO (Advanced 
Storage Magneto Optical disc) through optical members 
shown in Figure 2. In recording, a pulse-modulated leas- 
er beam is emitted from the laser diode 20, and in re- 
producing, a laser beam to which a high frequency is 
superposed is emitted from the laser diode 20. Further- 
more, in recording, a recording signal output from an 
ECC encoder 36 is applied to a magnetic head 38 by 
which the magneto-optical disc 68 is magnetized. 
[0016] The magneto-optical disc 68 is mounted on a 
spindle 70 and rotated by a spindle motor 72. The mag- 
net-optical disc 68 is a disc complied with a ZCLV (Zone 
Constant Linear Velocity) system, and a rotating speed 
decreases as the optica! pickup 12 is moved from an 



inner radius to an outer radius. Furthermore, the mag- 
neto-optical disc 68 is on its recording surface alternate- 
ly formed with a land track and a groove track as shown 
in Figure 5 in a radius direction , and each track is formed 

5 with an FCM (Fine Clock Mark) at a predetermined in- 
terval in an embossment manner. More specifically, the 
land track is formed in a convex shape, and the FCM on 
the land track is formed in a concave shape. On the con- 
trary thereto, the groove track is formed in a concave 

10 shape, and the FCM on the groove track is formed in a 
convex shape. In addition, the disc apparatus 10 in this 
embodiment adopts an FAT system or a UDF system, 
and the signal output from the ECC encoder 36 is inter- 
mittently recorded in available areas dispersedly formed 

15 on the recording surface. 

[0017] Referring to Figure 2, the laser beam emitted 
from the laser diode 20 is divided by a grating 22. This 
generates one main beam M and two sub-beams S1 
and S2. These beams are irradiated onto a rising mirror 

20 28 through a beam splitter 24 and a collimator lens 26. 
The beam reflected by the rising mirror 28 is converged 
by the optical lens 14 and then irradiated onto the re- 
cording surface of the magneto-optical disc 56 as shown 
in Figure 3. The main beam M is irradiated onto a de- 

25 sired track, and the sub-beams S1 and S2 are irradiated 
onto both tracks adjacent to the desired track. It is noted 
that "L" and "G" shown in Figure 3 mean the land track 
and the groove track, respectively. 
[0018] The main beam and the sub-beams S1 and S2 

30 reflected by the recording surface are returned to the 
beam splitter 24 through the optical lens 14, the rising 
mirror 28 and collimator lens 26 in reverse to the above- 
described path. The main beam M and the sub-beams 
Sland S2 incident to the beam splitter 24 are irradiated 

35 onto a photodetector 34 through a Wallaston prism 30 
complied with a three beam system and a plano-con- 
cave lens 32. 

[0019] When emitted from the Wallaston prism 30, 
each of the main beam M and the sub-beams S1 and 

40 S2 are divided into three. That is, the main beam M is 
divided into Ma, Mb and Mc, the sub-beam S1 is divided 
into S1 a, S1 b and S1 c, and the sub-beam S2 is divided 
into S2a, S2b and S2c. The beam Ma has the same 
component as the main beam M while the beam Mb has 

45 only a vertical deflection component of the main beam 
M, and the beam Mc has only a horizontal deflection 
component of the main beam M. The same is true for 
the sub-beams S1 and S2, and the beam S1 a (S2a) has 
the same component as the sub-beam S1 (S2) while the 

so beam S1 b (S2b) has only the vertical deflection compo- 
nent of the sub-beam S1 (S2), and the beam S1c (S2c) 
has only the horizontal deflection component of the sub- 
beam S1 (S2). 

[0020] The photodetector 34 is configured as shown 
55 in Figure 4. The beam Ma is detected by detecting ele- 
ments 34a to 34d, and the beams Mb and Mc are de- 
tected by detecting elements 34i and 34j, respectively. 
On the one hand, the beam S1 a is detected by detecting 
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elements 34e and 34f , and the beam S2a is detected by 
the detecting elements 34g and 34h. On the other hand, 
beams 1 b 1 c, 2b and 2c are not detected by any detect- 
ing elements. 

[0021] Returning to Figure 1, an FE signal detection 
circuit 40 performs an operation according to an equa- 
tion 1 on outputs of the detecting elements 34a to 34d 
so as to detect an FE signal. ATE signal detection circuit 
42 performs an operation according to an equation 2 on 
outputs of the detecting element 34a to 34h so as to de- 
tect a TE signal in a DPP (Difference Push Pull) system. 
An FCM detection circuit 52 performs an operation ac- 
cording to an equation 3 on outputs of the detecting el- 
ements 34a to 34d so as to detect an FCM signal. An 
RF signal detection circuit 60 performs an operation ac- 
cording to an equation 4 on outputs of the detecting el- 
ements 34i and 34j so as to detect an RF signal. 
[0022] It is noted that "A" to "J" in the equations 1 to 
4 are respectively corresponding to outputs of the de- 
tecting elements 22a to 22j. Furthermore, a reproduc- 
tion signal is generated on the basis of the RF signal 
and therefore, the RF signal may be defined as an MO 
signal. 

[equation 1] 
FE=(AfC) - (B+D) 



[equation 2] 
TE={(A+B) - (C+D)} - a{(E+H) - (F+G)} 



[equation 3] 
FCM=(B+C) - (A+D) 



[equation 4] 
RF=I - J 

[0023] The FE signal output from the FE signal detec- 
tion circuit 40 is input to a DSP (Digital Signal Processor) 
44. The DSP 44 executes a focus servo on the basis of 
the input FE signal and generates a focus control signal. 
The generated focus control signal is applied to the fo- 
cus actuator 1 8 and whereby, a focus, i.e., a position of 
the optica! lens 14 in the optical axis direction is adjust- 
ed. 

[0024] TheTE signal output from theTE signal detec- 
tion circuit 42 is also applied to the DSP 44. The DSP 
44 performs a seek process or a tracking control proc- 
ess on the basis of the applied TE signal so as to gen- 
erate a tracking actuator control signal and a thread con- 
trol signal. The tracking actuator control signal is applied 



to the tracking actuator 1 6, and the tread control signal 
is applied to a thread motor 46. Therefore, a position of 
the optical lens 14 in the radius direction, and a rotating 
speed and a rotating direction of the thread motor 46 
5 are controlled. The TE signal is also input to an ampli- 
tude measuring circuit 48 so as to measure amplitude 
of the TE signal. The measured amplitude is applied to 
an MPU 50. 

[0025] The FCM signal outputfrom the FCM detection 
circuit 52 is applied to a clock generator 54. The clock 
generator 54 generates a clock signal by a PLL (Phase 
Lock Loop) control based on the FCM signal, and an A/ 
D converter 64, a timing generator 56, an amplitude 
measuring circuit 58 and an ECC decoder 66 are oper- 
ated in response to the clock signal generated by the 
clock generator 54. 

[0026] The RF signal outputfrom the RF signal detec- 
tion circuit 60 is applied to the timing generator 56, the 
amplitude measuring circuit 58 and the ECC decoder 66 
through a level adjustment by an AGC (Automatic Gain 
Control) circuit 62 and an A/D conversion by the A/D 
converter 64. The timing generator 56 generates a tim- 
ing signal based on the RF signal and the FCM signal 
respectively applied from the A/D converter 64 and the 
FCM signal detection circuit 52. The amplitude measur- 
ing circuit 58 measures amplitude of the RF signal when 
a timing signal of high level is input from the timing gen- 
erator 56 and applies the measured amplitude to the 
MPU 50. The ECC decoder 66 performs a predeter- 
mined decoding process on the applied RF signal so as 
to generate a reproduction signal. 
[0027] A data structure of the RF signal is shown in 
Figure 7 to Figure. 9. As shown in Figure 7, one track is 
constructed by a plurality of frames each of which has 
one address segment and 38 data segments. One 
frame has 20748DCB (Data Channel Bit), and out of 
this, 532 DCB is assigned for the address segment and 
the rest of 20216DCB is assigned for the data segments 
0 to 37. The data segment is constructed by an FCM 
field, a pre-write field, a data field and a post-write field 
as shown in Figure 8. The FCM field is assigned with 
12DCB, the pre-write field is assigned with 4DCB, the 
data field is assigned with 512DCB, and the post-write 
field is assigned with 4DCB. It is noted that the FCM 
shown in Figure 5 corresponds to the FCM field. 
[0028] That is, each frame has 38 data fields, and 
header data and main data in each filed are constructed 
by these data fields. The header data is written to the 
data field in the data segment 0 and specifically formed 
as shown in Figure 9. That is, the header data is formed 
by 40 bytes (=40 DCB), and 22 bytes from the head and 
2 bytes from the end are respectively assigned with 
short mark fields, and the rest of 1 6 bytes are assigned 
with a long mark field. The short mark field is a repeat 
of "11" and "00" as shown in Figure 10 (A), and the long 
mark field is a repeat of "11111111" and "00000000" as 
shown in Figure 10 (B). 

[0029] The timing generator 56 is specifically con- 
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structed as shown in Figure 6. A gate signal generation 
circuit 56b renders a gate signal a high level during a 64 
DGB period from the head of the pre-write field shown 
in Figure 8 on the basis of the FCM signal. The FCM 
field is assigned not only to the data segments 0 to 37 
but also to the address segment shown in Figure 7, and 
the gate signal becomes a high level during the above- 
described 64 DGB period in each segment. Thus, a time 
period over which the gate signal becomes the high level 
in the data segment 0 necessarily includes a header da- 
ta period shown in Figure 9. 

[0030] A pattern matching detection circuit 56a is ac- 
tivated when the gate signal indicates the high level and 
performs a matching the RF signal input from the A/D 
converter 64 to "11111111". The header data assigned 
to the data segment 0 has a long mark field shown in 
Figure 10 (A), and therefore, when the long mark field 
is input to the patter matching detection circuit 56a, a 
result of the matching shows "ACCORD". The result of 
the matching is applied to a timing signal output circuit 
56c, and the timing signal output circuit 56c renders the 
timing signal the high level during an 8 bits period from 
the input of the result of the matching indicative of "AC- 
CORD". 

[0031] The amplitude measuring circuit 58 is provided 
with a delay circuit not shown by which the RF signal 
output from the A/D converter 64 is delayed for an 8 bits 
period. The amplitude measuring circuit 58 measures a 
level of the RF signal delayed by the delay circuit while 
the timing signal of high level is applied. Therefore, am- 
plitude of the RF signal indicating "11111111" is meas- 
ured. 

[0032] Returning to Figure 1 , the MPU 50 fetches the 
amplitude of the TE signal from the amplitude measur- 
ing circuit 48 in a state the focus servo is turned on and 
the tracking servo is turned off, and detects a defocus 
value (focus offset value) in which the TE amplitude is 
maximized. More specifically, the focus servo is execut- 
ed in a state that defocus values different from each oth- 
er are set in the DSP 44, and then, the amplitudes of the 
TE signal detected by the respective defocus values are 
fetched. Then, the defocus value having the fetched am- 
plitude maximum is determinedto be an optimal defocus 
value DFte. 

[0033] The MPU 50 further fetches the amplitude of 
the RF signal from the amplitude measuring circuit 58 
in a state the focus servo is turned on and the tracking 
servo with respect to the land track or the groove track 
is turned on, and detects the focus value having the RF 
amplitude maximum. Therefore, an optimal defocus val- 
ue DFrfl in which the amplitude of the RF signal in the 
land track is maximized and an optimal defocus value 
DFrfg in which the amplitude of the RF signal in the 
groove track is maximized are obtained. 
[0034] In a seek process, the optimal defocus value 
DFte determined based on the TE signal is set in the 
DSP 44, and in a decode process (in tracking control), 
the optimal defocus value DFrfl or DFrfg is set in the 



DSP 44. Thus, the focus servo in the seek process is 
executed on the basis of the FE signal and the optimal 
defocus value DFte, and the focus servo in the decode 
process is executed on the basis of the FE signal and 
5 the optimal defocus value DFrfl or DFrfg. Consequently, 
in the seek process, the focus is controlled so that the 
amplitude of the TE signal is maximized, and in the de- 
coding process, the focus is controlled so that the am- 
plitude of the RF signal is maximized. 
[0035] it is noted that the DSP 44 also executes a 
spindle servo in addition to the above-described focus 
servo, tracking servo and thread servo. By this servo 
process, a rotation of the spindle motor 72 is controlled 
so that a period of an FG pulse output from the spindle 
motor 72 indicates a predetermined value. 
[0036] The M PU 50 specifically operates according to 
flowcharts shown in Figure 11 to Figure 1 7. Out of these, 
the flowcharts shown in Figure 1 1 to Figure 1 6 are proc- 
essed at a time of determining the defocus value, and 
the flowchart shown in Figure 1 7 is processed at a time 
of reproducing. 

[0037] At a time of detecting an offset, first, the spindle 
servo is turned on in a step S1 shown in Figure 11 , the 
magnetic head 38 is set on the magneto-optical disc 68 
in a step S3, a laser diode 20 is turned on in a step S5, 
and the focus servo is turned on in a step S7. In the step 
S5, a reproduction laser power is set to the default value, 
and the laser diode 20 emits the laser beam to which a 
high frequency is superposed at the laser power of the 
default value. Furthermore, in the step S7, the defocus 
value of 0 is set to the DSP 44, and the optical lens 14 
is deflected in the optical axis direction making the de- 
focus value of 0 as a center. 

[0038] The count value i of a counter 50a is set to "1 " 
in a step S9, and a defocus value DFte(i) corresponding 
to a current count value (i) is set in the DSP 44 in a step 
S11 . After completion of setting the defocus value, am- 
plitude TE(i) is fetched from the amplitude measuring 
circuit 48 in a step S1 3, and the amplitude TE(i) is com- 
pared with a predetermined threshold value TEth in a 
step S15. Herein, if TE(i) < TEth, the amplitude TE(i) is 
stored in a work memory 50b in a step S21 , and it is 
determined whether or not the count value i reaches 
"20" in a step S23. So long as the count value i does not 
reach "20", the counter 50a is incremented in a step S25 
and then, the process returns to the step S11. On the 
other hand, if TE(i) ^ TEth is determined in the step S1 5, 
the work memory 50b is cleared in a step S1 7, the laser 
power is reduced by 0.2mW in a step S1 9, and then, the 
process returns to the step S9. 

[0039] When the count value i reaches "20", the proc- 
ess proceeds from the step S23 to a step S27 so as to 
set the count value i to "0". The defocus value DFte(i) 
corresponding to the current count value i is set in the 
DSP 44 in a step S29, and the amplitude TE(i) is fetched 
from the amplitude measuring circuit 48 in a step S31 . 
When the fetched amplitude TE (i) is below the prede- 
termined threshold value TEth, the process proceeds 
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form a step S39 to a step S41 so as to store the fetched 
amplitude TE(i) in the work memory 50b. In a step S43, 
the count value i is compared with "-20", and so long as 
the count value does not decrease up to "-20", the coun- 
ter 50a is decremented in a step S45 and then, the proc- 
ess returns to the step S29. On the other hand, if the 
amplitude TE (i) is equal to or more than the predeter- 
mined threshold value TEth, the work memory 50b is 
cleared in a step S35, the laser power is reduced by 
0.2mW in a step S37, and then, the process returns to 
the step S9. 

[0040] The predetermined threshold value TEth is a 
maximum value (saturation value) of a dynamic range 
of the TE signal, and it is impossible to determine the 
optimal defocus value DFte with using the amplitude TE 
(i) having a laser power exceeding the saturation value. 
That is, if the amplitudes TE(i) detected with respect to 
the respective defocus values DFte(i) are varied as 
shown by a curve A in Figure 18 when a certain laser 
power is set, the optimal defocus value DFte cannot be 
determined. Therefore, when any one of the amplitudes 
TE(i) detected at the certain laser power is equal to or 
more than the predetermined threshold value TEth, the 
work memory 50b is cleared and the amplitudes TE(i) 
are detected at a lower laser power. 
[0041] That "YES" is determined in the step S43 is 
when all the amplitudes TE (-20) to TE (20) detected at 
the certain laser power are below the predetermined 
threshold value TEth . At this time, the process proceeds 
from among the step S43 to a step S47 and detects the 
maximum value from the amplitudes TE (-20) to TE (20) 
stored in the work memory 50b. In a step S49, the de- 
focus value corresponding to the detected maximum 
value is detected and determined to be the optimal de- 
focus value DFte. 

[0042] When the optimal defocus value DFte is deter- 
mined, the processes in a step S51 and the subsequent 
are performed so as to determine the optimal defocus 
value DFrfl in which a measured level of the RF signal 
is maximized in the land track and the optimal defocus 
value DFrfg in which the measured level of the RF signal 
is maximized in the groove track. 
[0043] First, a land test area is sought in the step S51 , 
the tracking servo is turned on in a step S53, and test 
writing is performed on the land test area in a step S55. 
A recording laser power is set to the default value, and 
then, a pulse modulated laser beam is emitted from the 
laser diode 20. After completion of the test writing, the 
AGC circuit 62 is turned off in a step S57 and then, a 
reproduction laser power is set to the default value in a 
step S59. A writing signal recorded on the land test area 
is reproduced by the process in the step S59. 
[0044] The counter 50a is set to "1 " in a step S61 , and 
the defocus value DFrfl(i) is set in the DSP 44 in a step 
S63. When the defocus value DFrfl(i) is set, the ampli- 
tude RF(i) is fetched from the amplitude measuring cir- 
cuit 58 in a step S65, and the amplitude RF(i) is com- 
pared with the predetermined threshold value RFth in a 



step S67. Herein, if RF (i) < RFth, the amplitude RF(i) 
is stored in the work memory 50b in a step S73, and it 
is determined whether or not the count value i reaches 
"20" in a step 575. Then, so long as the count value is 
5 below "20", the counter50a is incremented in a step S77 
and then, the process returns to the step S77. On the 
other hand, if RF (i)^ RFth, "YES" is determined in the 
step S67, the work memory 50a is cleared in a step S69, 
the laser power is reduced by 0.2 mW in a step S71 , 

10 and then, the process returns to the step S61 . 

[0045] If "YES" is determined in the step 575, the 
counter 50a is set to "0" in a step S79, and then, the 
defocus value DFrfl(i) is set in the DSP 44 in a step S81 . 
The amplitude RF(i) is fetched from the amplitude meas- 

15 uring circuit 58 in a step S83, and the amplitude RF(i) 
currently fetched is compared with the predetermined 
threshold value RFth in a step S85. Then, if RF(i)<RFth, 
the amplitude RF(i) is stored in the work memory 50b in 
a step S91 , and it is determined whether or not the count 

20 value is decreased up to "-20" in a step 593. Then, so 
long as i > -20, an increment process of the counter 50b 
is performed in a step S95 and then, the process returns 
to the step S81. On the other hand, if RF(i) § RFth, 
"YES" is determined in the step S85, the work memory 

25 50a is cleared in a step S87, the laser power is reduced 
by 0.2mW in a step S89, and then, the process returns 
to the step S61 . 

[0046] When i = -20 is determined, the process pro- 
ceeds from the step S93 to a step S97 so as to detect 

30 the maximum value out of the plurality of measured lev- 
els RF(i) corresponding to the current laser power 
stored in the work memory 50b. In afollowing step S99, 
the defocus value corresponding to the detected maxi- 
mum value is determined to be the optimal defocus val- 

35 ue DFrfl. 

[0047] When the optimal defocus value DFrfl on the 
land track is determined, the processes from steps S1 01 
to S 149 are performed so as to determine the optimal 
defocus value DFrfl on the groove track; however, these 

40 processes are the same as the above-described steps 
S51 to S99 except that the test writing is performed on 
the groove test area in place of the land test area so as 
to reproduce a test signal from the groove test area, and 
except that the AGC circuit 62 being in an off state is 

45 turned on after determination of the optimal defocus val- 
ue DFfig. 

[0048] In the reproduction process, the process com- 
plies with a flowchart shown in Figure 1 7. First, it is de- 
termined whether or not a reproduction instruction is ap- 

50 plied in a step S151 , and if "YES", the optimal defocus 
value DFte is set in the DSP 44 in a step S153. The 
focus servo has already been started, and the DSP 44 
adjusts the focus on the basis of the FE signal and the 
optimal defocus value DFte. By the focus adjustment 

55 taking the optimal defocus value DFte into account, the 
amplitude of theTE signal output from the TE signal de- 
tection circuit 42 is maximized. 

[0049] In a step S155, a reproduction destination 
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track is sought on the basis of the TE signal having the 
maximum amplitude. When an irradiation destination of 
the main beam M reaches one track before the repro- 
duction track, "YES" is determined in a step S157, and 
the tracking servo and the thread servo are turned on in 
a step S1 59 and a step S1 60, respectively. Furthermore, 
a seeking destination track is determined in a step S1 63, 
and if the seeking destination is the land track, the op- 
timal defocus value DFrfl is set in the DSP 44 in a step 
S1 65, and if the seeking destination is the groove track, 
the optimal defocus value DFrfg is set in the DSP 44. 
The DSP 44 adjusts the focus on the basis of the FE 
signal and the optimal defocus value DFrfl or DFrfg, and 
whereby, the amplitude of the RF signal output from the 
RF signal detection circuit 60 is maximized. 
[0050] When the irradiation destination of the main 
beam M reaches a target address, the process pro- 
ceeds from a step S1 69 to a step S1 71 , and the ECC 
decoder 66 is activated so as to perform a decoding 
process. When the decoding process is completed, the 
process is returned. In a case signals are dispersedly 
recorded by the FAT system or the UDF system, the 
above-described reproducing process is repeated many 
times, and whereby, the signals are intermittently repro- 
duced by a predetermined amount. 
[0051 ] As can be understood from the above-descrip- 
tion, the laser beam is irradiated onto the recording sur- 
face of the magneto-optical disc 68 through the optical 
lens 14, and the TE signal or the RF signal is detected 
on the basis of the laser beam reflected by the recording 
surface. Herein, the MPU 50 displaces the optical lens 
1 4 in the optical axis direction, and the TE signal detec- 
tion circuit 42 or the RF signal detection circuit 60 de- 
tects the TE signal or the RF signal at each of displaced 
positions. The laser power is adjusted by the MPU 50 
such that the amplitude of each of the detected TE signal 
or RF signal is below the saturation value. When the pa- 
rameter is adjusted, the position of the optical lens 14 
is controlled such that the amplitude of the TE signal or 
the RF signal detected thereafter is maximized. There- 
fore, it is possible to adequately reproduce the TE signal 
or the RF signal. 

[0052] It is noted that although the laser power is re- 
duced when the amplitude of the TE signal or the RF 
signal is equal to or more than the predetermined 
threshold value, GCAs (Gain Controlled Amplifier) 74 
and 76 may be provided at the following portion of the 
TE signal detection circuit 42 and the RF signal detec- 
tion circuit 60 as shown in Figure 19 so as to reduce 
these gains. In this case, gains of the VCAs 68 and 70 
need to be set to the default value in addition to setting 
the reproduction laser power to the default value in the 
respective steps S5, S59 and S1 07, and the gains of the 
GCAs 68 and 70 need to be decreased in place of de- 
creasing the laser power in the respective steps S 19, 
S37, S71 , S89, S1 1 9 and S1 37. 
[0053] Furthermore, although the defocus value in 
which the amplitude of the RF signal is maximized is 



determined to be the optimal defocus value DFrfl orDFr- 
fg, the defocus value in which an error rate of the repro- 
duction signal generated by the ECC decoder is mini- 
mized may be determined to be the optimal defocus val- 

5 ue DFrfl or DFrfg. 

[0054] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 

10 scope of the present invention being limited only by the 
terms of the appended claims. 

Claims 

15 

1 . A disc apparatus which irradiates a laser beam onto 
a recording surface of a disc recording medium 
through a lens and detects a predetermined signal 
on the basis of said laser beam reflected by said 

20 recording surface, comprising: 

a displacing means for displacing said lens in 
an optical axis direction; 
a detecting means for detecting said predeter- 
25 mined signal at each of lens positions displaced 

by said displacing means; 
an adjusting means for adjusting such that am- 
plitude of each of said predetermined signals 
detected by said detecting means is below a 
30 saturation value, a parameter relating to said 

amplitude,; and 

a controlling means for controlling said lens po- 
sition such that the amplitude of said predeter- 
mined signal detected after an adjustment of 
35 said parameter by said adjusting means is 

made maximum. 

2. A disc apparatus according to claim 1 , further com- 
prising a semiconductor laser for emitting the laser 

40 beam, wherein said adjusting means adjusts a pow- 
er of said semiconductor laser. 

3. A disc apparatus according to claim 1 , further com- 
prising an applying means for applying a gain to 

45 said predetermined signal detected by said detect- 
ing means, wherein said adjusting means adjusts 
said gain. 

4. A disc apparatus according to any one of claims 1 
50 to 3, wherein said predetermined signal is an RF 

signal. 

5. A disc apparatus according to any one of claims 1 
to 3, wherein said recording surface is subjected to 

55 an embossment processing, and said predeter- 
mined signal is an embossment signal. 

6. A disc apparatus according to claim 5, wherein a 
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track is formed on said recording surface by said 
embossment processing, and said embossment 
signal is a tracking error signal. 
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